ABSTRACT: Hospital adverse events, such as falls, violence and aggression, security, self-harm, and suicide, are difficult to manage in older people with dementia. The purpose of the present study was to determine whether protected engagement time (PET) resulted in lower adverse events and incidents compared to comparable non-PET wards for people admitted to inpatient older people's mental health wards. Ten inpatient wards for older people were included. Five followed a PET-management pathway, while five continued usual care. All adverse events and incidents were recorded in routine hospital records over 72 weeks. Data were gathered from these records and analysed as rate per person per week to assess differences in frequency and type of adverse events between wards. A total of 4130 adverse events were recorded. In the PET wards, a mean of 0.38 adverse events occurred per person per week compared to 0.40 in non-PET wards. No statistically-significant differences were found between PET and non-PET wards for adverse events (P = 0.93), or for adverse events of any particular type (P ≥ 0.15). Therefore, there is no evidence to suggest that PET has any impact on adverse events in older people's mental health wards. Further investigation with a larger cohort is warranted, using a definitive, phase 3, clinical trial.
INTRODUCTION
Improving health and social care services for people with dementia is a national UK health and social care priority (Department of Health, 2016) . As the level of cognitive impairment caused by dementia increases in an individual, the way in which that individual expresses their needs might change (Rockwood et al. 2014) . This could be expressed with confusion and agitation, as well as verbal and physical aggression (Rockwood et al. 2014) . Unsurprisingly, behavioural and psychological difficulties are common in people with dementia (Cummings et al. 2015) . Mechanical and physical restraint techniques are employed in approximately 13% of older people admitted onto acute mental health wards (Gerace et al. 2013) . The confusion, agitation, and aggressive behaviours that these individuals might express can be challenging and distressing for all types of carers, both formal and informal, especially family members (Van Vracem et al. 2016) .
One factor that has been frequently discussed as possibly contributing to agitation and other signs of distress in people affected by dementia, particularly in institutional care, has been the lack of purposeful or meaningful activity (Edvardsson & Nordvall 2008; Van Vracem et al. 2016) . Edvardsson and Nordvall (2008) reported that people with dementia experience considerable boredom during a hospital ward admission. Pulsford (1997) suggests that there is an absence of activities on wards for people with dementia, because nurses lack both time and confidence in their abilities to provide such activities, as they perceive themselves as under-skilled in meeting the individual care needs of this population.
Protected engagement time (PET) is a strategy within hospital inpatient care pathways. It was first suggested in mental health settings in response to reported concerns that patients were bored, had little contact with staff, and felt unsafe during hospital admission (Kent 2004; Quirk & Lelliott 2001; Rose 2000) . The refocusing model (Bowles & Dodds 2002) contributed to the development of PET as an intervention. PET essentially involves an attempt to place the interpersonal relationship between staff and patients at the centre of ward practice, by reorganizing the ward routines and operational policies to allow staff to spend time with patients without interruption (Thomson & Hamilton 2012) . To do this, nursing staff might not be required to take phone calls, attend meetings, complete administrative activities, or attend to other duties, except for medical emergencies (Thomson & Hamilton 2012) . The intention of PET is to improve the amount of high-quality contact between staff and patients and to decrease distress and agitation among patients, without the necessity for psychotropic medications (Banerjee 2009 ). This is particularly important, as such medications can have a significant effect on morbidity and mortality in people with dementia (Fox et al. 2014) . Furthermore, it is hypothesized that if agitation and distress decrease among patients through the creation of a calmer ward atmosphere, the number of adverse events, such as accidents, violence, or aggression, within this setting might reduce (Care Services Improvement Partnership, 2005) . This is desirable, as patients, staff members, and visitors are commonly exposed to verbal and physical abuse in inpatient settings, and are at risk of other adverse events, such as falls, nonadherence to medication, and feeding regimes (Speroni et al. 2014; Tzeng & Yin 2013; Watkin et al. 2012) .
There is a paucity of literature assessing the effectiveness of PET in ward environments. In particular, it is unknown whether adverse events in wards for older people with mental health problems can be reduced and better managed through introducing the PET approach. Accordingly, the aim of the present study was to assess the impact of PET ward interventions compared to conventional ward care for older people admitted to inpatient mental health wards. In this study, we examined whether there are any differences between rates or types of adverse events on wards with and without PET for patients, visitors, and staff members.
MATERIALS AND METHODS

Study design
Data for this analysis were collected as part of a feasibility study assessing a randomized, controlled trial design of clinical effectiveness of PET versus non-PET care for older inpatients' mental health wards. The protocol for this study has been previously published (Nolan et al. 2016) . The study gained multisite approvals from a National Health Service (NHS) research ethics committee (ref. 13/LO/1391). Ten wards providing mental health care for older people were included from three NHS mental health trusts in England. Each ward had approximately 15 beds. Wards were purposively selected from those which already used PET and those which did not PET, to ensure that each site included both PET-and non-PET-delivered care, in dementia-specific and general older people's mental health wards.
In this study, we report on the routinely-recorded data for all patients who were admitted to each of the 10 participating wards, and did not restrict this to the patients who participated in the main study. The data were provided to the study team in an anonymized form by each trust, with all patient and staff identifiers extracted, and replicated those submitted as part of Department of Health mandated reporting to the National Patient Safety Agency (2015) for the same period.
Intervention
PET has emerged from ward practice, rather than from a defined theory or body of evidence. The Acute Care Collaborative report (2005) describes PET as involving the following changes to practice: regular times for PET are established (from at least once per week to every day), for between 1 hour and half a day. During this time, the ward may be closed to visitors and professionals from outside the ward. Characteristics of this model were adopted in the participating PET wards and all nurses from these wards were involved in implementing the intervention. During PET, most ward staff did not make phone calls or complete administrative duties. Engagement activities were in one-to-one meetings, group work, or games. Conventional non-PET ward care was adopted (treatment as usual) in the non-PET wards.
Cohort
Two types of older people's mental health wards were included in the present study: (i) wards that specifically care for people affected by dementia; and (ii) wards that care for all older people, including those with dementia and other diagnoses, such as depression or schizophrenia. This was justified, as PET was not meant to be specific to any diagnostic group. Routinely-reported data on all patients admitted to each ward were analysed, and were not restricted to those who participated in the main study. The data were provided to the study team in an anonymized form by each trust, with all patient and staff identifiers extracted.
Data collection
Prior to commencing the study, the recording of incident data varied in quality and coding methods between each of the participating hospital trusts, and were not transferable. To address this, and to synthesize the categories, the first 100 adverse events from each participating hospital trust were recorded and compared to create a new set of categories, which were standardized as the study incident data codes. Following this, rates of adverse events, including falls, aggressive events, injuries, medication prescription errors, staff sickness and absence, and length of stay on the wards were examined using routinely-recorded data and the agreed adverse event codes. For each adverse event, routinely-collected data recorded the day of the event, including the time it occurred, whether an injury was sustained or not, the type of injury, whether a service user was injured, whether a staff member was injured, and whether a visitor was injured. The severity of injury was also recorded for each event as either no injury, minor, moderate, serious, severe, critical, or maximum. Data were provided from each trust for the participating wards for the period correlating to the study. The overall data-collection period was from 12 August 2013 to 31 December 2014, an average of 72 weeks per site.
Data analysis
Data were analysed at the ward level to determine if there was a difference in accidents and incidents (adverse events) between PET and non-PET wards. This was initially assessed with descriptive statistics, such as mean and standard deviation (SD) values, and frequencies with percentages. The differences between adverse events occurring between PET and non-PET wards were analysed for all adverse events and for each type of incident (e.g. falls, staffing issues, medication prescription errors). These were analysed at the ward level by comparing the rate per bed, not the per-patient rate, as although the number of patients was different between the wards, they were in hospital for different length of stays. To control for this, we used the perbed rate assuming that the PET and non-PET wards were normally at full capacity.
After assessing normality with the Shapiro-Wilk W-test, we analysed the difference in adverse events between PET and non-PET wards using the Student's t-test or Mann-Whitney U-test based on the result of the Shapiro-Wilk W-test. If this was statistically significant for either the PET or non-PET group, a MannWhitney U-test was performed. When not significant, the Student's t-test was performed. Finally, we compared the rate of adverse events per person per week for each type of event and each subclassification of adverse events between PET and non-PET wards. This was assessed descriptively for all adverse events. The results of all statistical tests were expressed with P-values and 95% confidence intervals. A P-value of <0.05 denoted a statistically-significant difference. All analyses were made using Stata Version 14.0 (Stata, StataCorp, College Station, TX, USA).
RESULTS
During the 72-week study period, a total of 653 people were admitted to the study wards: 240 to the PET wards, and 413 to the non-PET wards. A total of 4130 adverse events were reported on the 10 participating wards. This included 2068 events in the five PET wards, and 2062 events in the five non-PET wards. The mean number of events per week in each ward was 6.18 (SD: 5.1), 6.1 in the PET ward, and 6.3 in the non-PET ward (P = 0.38). When assessed as adverse event rate per person per week, the PET wards reported 0.38 (SD: 0.24) events per person per week, while the non-PET wards reported 0.40 (SD: 0.34) events per person per week. This was not a statistically-significant difference (P = 0.93).
The characteristics of the reported adverse events appeared similar between the PET and non-PET wards (Table 1) . There appeared to be no substantial difference between the PET and non-PET wards in the frequency of injuries; whether the accident involved a service user, staff member, or visitor; and in the severity of the incident (Table 1) .
The results of the inferential statistical analyses between the PET and non-PET wards by total and type of incident reported are shown in Table 2 . Overall, there was no statistically-significant difference between the two groups for the total number of adverse events that occurred across the 10 wards (P = 0.93). When assessed by type of adverse event, there was still no statistically-significant difference between the PET and non-PET wards (P > 0.05) ( Table 2 ). The highest rate of adverse events per person per week included violence, aggression, and abuse (PET: 0.19, non-PET: 0.16), and slips, trips, and falls (PET: 0.11, non-PET: 0.16).
When assessed by subcategory of adverse event, there was no substantial difference between PET and non-PET for the majority of incidence types (Table 3) .
DISCUSSION
The findings of the present analysis of adverse event data comparing PET and non-PET wards indicate that the rates were largely similar between wards, with no statistically-significant difference over the 72-week assessment period.
While these findings suggest no significant difference in actual adverse events, one recent survey of staff who have employed this intervention in other centres demonstrate favourable views towards PET. Thomson and Hamilton (2012) surveyed 34 nurses and 28 medical staff who adopted PET in adult mental health wards, and reported that the majority felt that PET improved patient recovery and reduced the risks of adverse events, additionally increasing patient satisfaction with their care and the nurse-patient relationship. Fifty-five percent (n = 34) of respondents felt that PET could reduce the risk of adverse events on these wards, such as aggression/self-harm or absconding, while 15% (n = 9) either disagreed or strongly disagreed with this suggestion. Interesting, 73% (n = 25) of nursing staff who responded felt that PET could reduce these risks, compared to only 40% (n = 11) of medical staff who responded. The results from the present study our analysis of actual adverse event data do not appear to support the views of these respondents who had a favourable view of PET towards reducing adverse events.
While the main study aimed to ascertain whether the methods and measures used were suitable for use in a large-scale trial, as this would be needed in order to effectively evaluate the clinical and cost-effectiveness of PET, the finding from the data analysis relating to adverse events only indicated no difference for many adverse events. While potentially an underpowered analysis, this trend in results was interesting, as it was in contrast to the research hypothesis, which was that PET would increase contact between staff and patients © 2017 Australian College of Mental Health Nurses Inc.
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which would then increase safety on the wards. This could be attributed to two factors. First, it is possible that patients were unwilling to engage in PET and the type of activities offered to them (Thomson & Hamilton 2012) . However, these data were not collected as part of this study although total contact time was, and will be presented in a subsequent paper. Tailoring the activities within the PET programme to specific service users could be an important aspect to consider regarding the fidelity of, and adherence to, the intervention, and could be an area for the further analysis of PET cohorts. Second, while PET could increase the concentrated time to individual patients, depending on staffing level and workload pressures, this might reduce the time devoted to other patients on the ward and increase risks during those times. Accordingly, PET might not reduce adverse events at a ward level, as previously hypothesized (Thomson & Hamilton 2012) . Thomson and Hamilton (2012) suggest that the therapeutic time that PET offers could reduce the risk of specific events, such as suicide. They suggest that giving patients more time and opportunities to discuss issues, such as suicidal thoughts, in a structured and engaging way could be valuable in acute psychiatric wards (Bowles 2002; Thomson & Hamilton 2012) . Our analysis does not support this hypothesis, as there was no significant trend for a difference between the PET and non-PET wards regarding self-harm or suicide. However, the numbers included in this study were small (10 in the PET wards and 9 in the non-PET wards). Thus, the non-statistically-significant difference could be due to a type 2 statistical error, and a difference could be more apparent in a larger, definitive trial. Further studies exploring the relationship between PET and suicidal episodes/self-harm in inpatient settings should be considered in larger datasets. However, it is acknowledged that this could be difficult in the older adult cohort, where there is a low prevalence for this event (Lapierre et al. 2011) .
The reported results on the types of adverse events mirror those of national registries, such as the UK's National Patient Safety Agency (2015). The National Patient Safety Agency highlighted that patient accidents (n = 37 991), disruptive aggressive behaviour (patient to patient, n = 36 381), and self-harming behaviours (n = 47 601) were the three highest adverse events reported in England in 2014 (National Patient Safety Agency, 2015) . While the rates of adverse events recorded did not reach statistical significant difference in the present study, as demonstrated in Table 2 , there were differences in the rate per patient per week for adverse events involving violence, aggression and abuse, and slips and trips. Accordingly, further assessment of these measures with larger cohorts could be valuable to determine whether there is a true difference.
The findings from the present study relate to older people's care in psychiatric units, whereas previous literature on PET has been based on general adult mental health units. Further studies would be valuable to explore the findings of PET in different clinical settings. Furthermore, this analysis did not take into account the number of registered and non-registered nurses, nor the number of permanent staff to temporary staff. These could be important variables. In their analysis of 136 acute psychiatric wards in England, Bowers et al. (2013) reported that staffing had a direct impact on patient safety, with an increased ratio of registered nurses to non-registered nurses associated with reduced conflict, and similar trends reported between permanent and agency/bank staff. This has also been previously reported in wider nursing practices across acute hospitals (Aiken et al. 2014) . Accordingly, analyses of such staffing level data should be included in subsequent evaluations.
The implementation of PET can be challenging, as acknowledged by Thomson and Hamilton (2012) , who noted that fluctuating staffing levels resulted in increased clinical pressures and workload. Further studies to determine the components, and assess the implementation, of PET in a wide range of NHS settings could be useful, as this can inform future service design and delivery if PET were to demonstrate clinical effectiveness in a larger trial. However, a large-scale, adequately-powered clinical trial is essential in order to identify effective components and ways of implementation of PET.
The present study has three key limitations. First, the sample size of the study was not derived from a power calculation in relation to adverse events; therefore, it is not possible to assess whether these conclusions were influenced by type 2 statistical error. Second, due to the data-collection process assessing the intervention at a ward level, rather than individual patient level, we were unable to analyse the results by pathology or patient characteristic (e.g. age, sex, level of cognitive impairment, mental health diagnosis, or physical function). Data should be recorded in future definitive studies to determine whether these factors are associated with a difference in PET on adverse events. Finally, we conducted statistical tests, which were decided a priori. Accordingly, a possible limitation of the present study was that we tested such a large number of hypotheses, which could result in an increased false-positive finding. However, no significant findings were observed.
CONCLUSION
The use of PET did not appear to have an overall significant impact on the rates of adverse events in older people's psychiatric wards. The components and interpretation of PET were not measured in the present study although form part of the main study from which these data are extracted. The non-statistically-significant findings demonstrated could be attributed to a type 2 statistical error, with a low number of adverse events being reported. Two factors provide support for further investigations in a definitive, phase 3, clinical trial to determine the clinical and cost-effectiveness of PET in hospital care for older people: (i) the potential difference in the numbers of adverse events, which although not statistically significant, showed a reduction; and (ii) the design of the study, which proved acceptable and feasible.
RELEVANCE FOR CLINICAL PRACTICE
Falls, violence, aggression, wandering, absconding, and self-harm are all challenges in caring for older people in psychiatric wards. PET might not significantly impact the majority of adverse events in these settings. However, it could reduce the risk of ward-based violence, aggression, and abuse in older people's psychiatric wards, but further evidence is needed from larger scale studies.
